Fifty years ago, House Sparrows (Passer domesticus; HoSp hereafter -a standard abbreviation used in many reports of organized birding activities) were so nearly ubiquitous in and around human settlements in eastern Canada that one sometimes had to "tune them out" to hear other birds. Then, it would have been unimaginable that this abundant species could become scarce in our lifetimes. HoSp, and their (urban) habitats, were virtually beneath notice both of birders and academics, so few serious studies of the species were made (see Kendeigh 1973) , and none in Canada, during the rapid expansion of research on birds after World War 2. The result is a continuing scarcity of hard data on HoSp, precluding rigorous discussion of its population ecology. This study is a first look at what happened in the recent past and what may still be investigated usefully, in the Maritime Provinces of Canada [New Brunswick, Nova Scotia, and Prince Edward Island (hereafter "the Maritimes")].
HoSp were first introduced to North America around 1850, and became established in the Maritimes by the 1880s (Christie 1979; Lowther and Cink 1992) . Numbers and densities in the next century are known mainly from anecdotal remarks in general accounts. As was general in eastern North America by the early 20 th Century, HoSp were nearly ubiquitous and very common around human settlements, including cities, towns, villages, and even isolated farms. HoSp thrived on grain wastage, as well as using other food wastes. Nearly all human settlements, through the 1940s, harboured domestic animals, especially livestock and poultry, which were fed on small grains at least seasonally.
Motor vehicles began replacing horses in transportation by the 1920s, and the resulting decrease in horse droppings and other waste grain sources led to a decline in HoSp, documented mainly by general statements (e.g., Bent 1958) . Motor vehicle use in the Maritimes was much less during the Great Depression of 1930s, when most people could not afford cars, and in World War 2, when gasoline and tires were reserved for military use. Use of horses again became widespread in those decades, and that presumably slowed or halted the earlier decline of HoSp. After the war, motor vehicles again became available, use of horses declined rapidly, and probably HoSp also declined. Very few bird counts were made in the Maritimes before 1960, when HoSp still were considered widespread and abundant (Squires 1952; Godfrey 1954; Tufts 1962) . Winter bird counts at Wolfville, Nova Scotia (J. S. Erskine 1968) showed no obvious trend in HoSp numbers between 1948 and 1968. Christie (1979) summarized bird status changes in the Maritimes over the century to 1978, noting arrival, increase, and subsequent decline in HoSp, with numbers likely stable after 1930.
Starting in 1977, winter plot counts through 1988 in Sackville, New Brunswick (Erskine 1992b) , showed further decreases in HoSp -evidently not related to decline of horses and other livestock, which already were absent in such towns (compare Erskine and McManus 2005) . Also in the 1980s, Christie (1985 and following years) remarked on generally lower HoSp numbers on New Brunswick Christmas Bird Counts (CBCs hereafter). Some naturalists (personal communications) remarked on similar decreases in Nova Scotia in the early 1990s. The cooperative Breeding Bird Survey (BBS) documented HoSp declines across eastern Canada in summers 1967 -1996 (Downes and Collins 2003 , with decreases each decade (significant only in [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] in the Bird Conservation Region (BCR 14) including the Maritimes. HoSp continued to decline, and by 2000 were rare in Sackville, New Brunswick (personal observations), and in nearby towns.
In the near-absence of even quasi-systematic counts of HoSp, CBCs provided the only widespread sampling of bird numbers in the Maritimes, with many more counts in more years than the BBS. Although CBC data are poorly standardized (e.g., Dunn et al. 2005) , those surveys are extensive enough, both here and across THE CANADIAN FIELD-NATURALIST Vol. 120
Canada, to allow examination of HoSp occurrence in various habitats, in an attempt to identify factors involved in their recent declines.
Methods
Christmas Bird Counts are single-day annual counts in the period 13 December to 5 January, each restricted to a 24-km diameter circle selected subjectively. Bird species richness and availability of observers are usual selection criteria.
CBC data for HoSp in the Maritimes in 1960-2003 were extracted from N. B. Naturalist (formerly Nature News), Nova Scotia Birds (formerly N. S. Bird Society Newsletter), and Island Naturalist. Audubon publications (American Birds, formerly Audubon Field Notes) included many fewer counts ("circles" hereafter) in the Maritimes, and were used only to fill gaps in regional publication series. All data were tabulated in year vs. location matrices.
Data were selected by excluding circles surveyed in <=20 years and others with obvious "discontinuities" in coverage or effort. The selected circles were grouped by major non-urban habitat combinations, most including also some human settlements, thus (names in parentheses used in text and tables hereafter):
• (Forest) inland, predominantly forested, little or no farming; • (Coastal) much forest or bog, farming insignificant; • (Farm=forest) inland or coastal, farms and other open areas minor or unproductive but roughly equal in area to forests; • (Farm>forest) farming major (much exceeding forest), relatively productive, usually around a sizable town; • (Major urban) cities or larger towns, other habitats minor. To allow for varying observer effort, between years or circles, published counts ("raw data") were also converted to birds/10 party-hours ("adjusted data"; see also Discussion).
Statistics on area changes in major habitats of the Maritimes over the study period (roughly 1960-2000) were assembled from Statscan websites, Canada Year Books, and some other directories.
Extrapolation from CBC data to Maritimes HoSp populations was attempted. Counts from the selected circles were expanded across the five habitat groupings above. Further adjustment was made to cover two important omissions in coverage:
• not all suitable areas within active CBCs were surveyed, and • not all HoSp in the areas surveyed were detected. Those factors could not be assessed rigorously, but "informed guesses" from personal experience (see Appendix) allowed tentative adjustment of extrapolated estimates.
Results
HoSp counts (adjusted data) for each selected circle in the various habitat-groupings were summarized as decade-means (1960-69, 1970-79, etc. ; Table 1 ). Circles lacking data for >1 decade were excluded, as were those lacking 1 decade and >=3 years in a 2 nd decade. Mean data were estimated for circles missing one decade, using ratios of HoSp counts in other circles in that and the next decade(s). Some general patterns were evident:
(i) a HoSp decline (from an earlier "plateau"), most often starting in the 1980s, was apparent nearly everywhere, in all habitats, and whether raw or adjusted data were compared; (ii) the recent decline was less pronounced in circles where farmlands were important, or at least equal in area to forests, than elsewhere; (iii) the recent decline began earlier in cities and large towns than elsewhere. Observer effort in and around cities and towns in 1960-1979 increased so much that increased detection of HoSp then sometimes balanced or exceeded declines, which were less apparent in raw data vs. adjusted data.
Area changes in major habitats were substantial, as follows:
(a) Forests remained the largest land cover type in New Brunswick and Nova Scotia throughout; forest cover increased in Prince Edward Island, but that was minor in the overall picture. HoSp were never found in or near forests except in association with human settlements, so changes in forest area are ignored in further discussion.
(b) Among farmlands, "improved lands" (= crops, pasture, fallow; the main farmland types used by HoSp, aside from buildings) decreased in all provinces, by 35% in Prince Edward Island (where those remain dominant land-uses), and by 55% in New Brunswick and Nova Scotia, between 1961 and 1996. Published statistics available did not distinguish "commercial" and "marginal" farms; most decline in New Brunswick and Nova Scotia was in marginal farms, on which before 1960 farming was only one of several sources of income. Land-use on commercial farms became more intensive in 1961-1996 (personal observations), in the Maritimes as elsewhere, but that was not obvious from the published statistics.
(c) Urban area statistics allowed few generalizations. Larger communities mostly increased in human population and area, whereas many smaller ones decreased, some dwindling to scattered houses. Cultural changes within urban areas were many and widespread, involving sweeping changes in commerce, transportation, heating, garbage disposal, tolerance of livestock and poultry, recreation, etc. [see review in Erskine and McManus 2005] . Correlations with single factors in urban change could not be made rigorously so did not warrant statistical tests.
Extrapolated HoSp populations by decades, expanded from surveyed circles across suitable habitats, and adjusted for incomplete coverage and detection, are shown in Table 2 .
That suggested that since the 1970s total HoSp numbers in the Maritimes decreased greatly, probably by three-quarters or more, with urban numbers -in New Brunswick and Prince Edward Island -diminishing to less than 10% of levels prevailing before 1980. Farmland HoSp numbers still may be one-half to two-thirds of those present 30-40 years earlier -more likely less. They now account for the vast majority of all HoSp remaining in New Brunswick, Prince Edward Island, and northern and eastern parts of Nova Scotia, where winter conditions and especially snow cover limit survival at that season. Numbers in western and southern Nova Scotia declined to a lesser degree. Johnston and Klitz (pages 15-52 in Pinowski and Kendeigh 1977) stated "The house sparrow seems clearly a product of interaction between sparrows and sedentary, agricultural man… This is a long-term relationship, sufficient to allow fine-grain adaptation of the birds to man's way." There seems no reason to dispute that generalization, on the long-term, broad-scale stage for which it was stated, but regional evidence suggest-ed that "man's way" in the Maritimes recently changed more rapidly than did HoSp adaptations to it.
Discussion
Generalization from CBC data. Rigorous conclusions regarding the recent HoSp decline in the Maritimes (or elsewhere) will not emerge from CBCs alone, but improved understanding may result when various kinds of information are combined. The scarcity of hard data on this species, anywhere in North America, is embarrassing. In the Maritimes and adjacent regions, the only multi-year study found that provided HoSp density indices directly was the one in Sackville, New Brunswick (Erskine 1992b ) that stimulated this investigation. Knowledge of habitats and diet here relied on casual observations, as no planned studies had been made -and HoSp numbers in most areas now are too low for economical study.
CBC data are poorly standardized, and adjusting effort using party-hours addressed only a small part of variation in CBC data (compare Dunn et al. 2005) . Regional data have not been examined rigorously, but it was obvious that the few -mostly urban -circles deploying large numbers of observers detected far fewer HoSp relative to effort than were found on most counts with fewer observers. Thus, declines in large urban areas may have been less drastic than indicated by the counts adjusted by party-hours, but they were impressive: compare means of raw data for 1966-1970 vs. Also, CBC data often were less adequate for HoSp than for most other bird species. When HoSp were abundant and ubiquitous in urban areas, some CBCs did not actually count them during the "census", merely inserting round-number estimates as reported totals. Where such obvious guesses recurred in several years, those counts were excluded. A more frequent problem was that parts of many urban areas, where HoSp were the most expectable birds, were ignored as unproductive (of more interesting species!) until HoSp decline was far advanced.
HoSp declines in urban areas.
That the recent HoSp decline in the Maritimes began earlier in cities (except perhaps 'Greater Halifax') than less urbanized situations suggested that influences formerly encouraging HoSp to associate with human settlements are now less strong. Changes since 1960 in the regional urban milieu that might have been expected to affect HoSp numbers included:
Favourable influences
(i) winter bird-feeding increased greatly since 1960; however, small grains -preferred by HoSp (Bent 1958 , also personal observations) -are now much less often presented (Rutherford 1984), feeding stations now offering mostly sunflower and thistle seeds, rather than oats, cracked corn, or "chicken scratch feed" mixtures; (ii) shelter in urban hedges and other shrubs increased, presumably in response to increased disposable income of home-owners;
Negative influences (a) food from human garbage, livestock wastage and manure decreased greatly, by disappearance of livestock, especially horses, and improved garbage disposal, these factors all related to increasing "urbanization";
(b) nesting and wintering shelter within buildings decreased, through removal of dilapidated structures and renovation of others -especially closing of openings (personal observations);
(c) transmittal of pathogens (e.g. Salmonella) may have been aided by increased transportation between urban areas (Erskine 1980b ; a HoSp die-off at Charlottetown, Prince Edward Island, had been reported in the preceding winter);
(d) avian predators in towns (especially Merlin, Falco columbarius, and Sharp-shinned Hawk, Accipiter striatus) increased, with Merlins breeding in urban areas here since the 1980s; domestic cats, Felis catus, also increased.
The recent major decline of urban HoSp in the Maritimes indicated that urban areas no longer provide a favourable environment for this species, in winter or summer or both. Complete disappearance of HoSp in winter in many smaller human settlements suggested a "threshold effect"; below some population level, which likely varies with winter severity and availability of suitable habitats nearby, production in urban HoSp may no longer balance winter losses in this resident species.
HoSp declines in farmlands. HoSp decline in farming areas seemed better correlated with decreases in farms with livestock than with total numbers of farms or areas of "improved farmland". Loss of invertebrate food through pesticide use, as in England (D. Summers-Smith, letter), seems plausible but is unstudied here; chemical treatments in regional agriculture are obvious especially in potato-and fruit-producing areas, less so in grain production (mostly oats). Much Maritimes farmland area is inaccessible to HoSp in winter owing to snow cover. Livestock disappeared completely from most urban areas, and also from many former farms now used as rural residences or "hobby farms". Horses are scarce generally, and cattle now are mostly found in large feed-lot operations, where larger birds (gulls, pigeons, corvids, starlings) often out-compete HoSp -though a few of the latter persist (personal observations). Concentrations of HoSp persist in productive farming areas, even when disappearing from nearby towns, presumably because livestock operations now are mainly in better farming areas.
From the viewpoint of agriculture (and general economy), the Maritimes are a "backwater". Agriculture here ranks far behind forestry, tourism, fisheries, and "gen- HoSp responses to habitat changes. All CBC habitat groupings used herein involved combinations of human settlements, of varying size, with nearby habitats, among which only farmlands were regularly used by HoSp. Human settlements formerly provided HoSp with both sheltered nesting places and nearby feeding opportunities. After nesting, urban HoSp often withdrew from built-up areas to glean waste grain in agricultural lands within a radius of 2-3 km, returning to towns and villages with the approach of winter (personal observations; Summers-Smith 1963). Where little farmland exists near urban settlements, in forested regions (e.g., Miramichi, New Brunswick) or within larger cities, urban HoSp presumably depended year-round on feeding opportunities within the city.
Cultural changes altered urban areas more, as well as in different ways, than farmlands. Thus, HoSp in areas that combined extensive farming with urban settlements were (and are) less restricted for feeding than those relying year-round on urban areas. Recent trends suggest that HoSp might disappear within a few decades from most urban habitats in New Brunswick and Prince Edward Island, where snow-cover limits their use of non-urban habitats in winter. They may persist longer in "Greater Halifax", and in some towns in farming areas of western Nova Scotia, where snow cover is less and winter temperatures more moderate. Such changes presuppose continuation of climates similar to recent decades; if "global warming" brings markedly less snow here, numbers of a winter-limited species -as HoSp appears to be -might again increase.
Estimating HoSp populations.
Extrapolating observed numbers across potential HoSp habitat to regional populations (Table 2) involved much "informed guesswork", as hard data do not exist for most needed adjustments. Valuable perspective may emerge from such simple "modeling", even though it lacks rigour and precision.
Modeling allowed comparison with the only other independent estimate of Maritimes HoSp populations, derived from abundance indices in the Maritimes breeding bird atlas (Erskine 1992a (Erskine ) in 1986 (Erskine -1990 . The Atlas estimates used a general algorithm (C. Field and P. Payzant, Appendix D in Erskine 1992a) for extrapolation to areas unsampled or lacking abundance indices; that algorithm may not have been fully appropriate for HoSp, of which density varied greatly between habitats. The Atlas estimate of HoSp (140 000 pairs) was of a similar order to that for the same period (1980s) in Bill started as an assistant with the Canada Department of Agriculture in Ottawa. Twenty-one years later in 1967 he was made a Research Scientist. This classification was generally reserved for people who had a Ph.D., but Bill's outstanding accomplishments at that time were judged by his colleagues and the science arm of the federal civil service to warrant treatment at the Ph.D. level. The awards that Bill has received since then are numerous, but one in particuar draws attention his broad contribution. In November 2002 he received a Queen's Golden Jubilee Commerorative Medal. These medals were awarded to a limited number of people who have made a significant contribution to Canada, in this case "especially for his work on The Canadian Field-Naturalist, Canada's foremost scientific journal for field biology." Bill has served as the business manager, article and book review contributor, and manuscript reviewer for this journal for 60 years, and his influence on its development, support, improvement and content is beyond question.
Bill also served as curator of the largest dried plant collection in Canada from 1959 to 1988 and was largely responsible for its development. This collection of now over 1 million specimens has become a major tool of Agriculture and Agri-food Canada for plant identification.This collection provides a wealth of informa-tion that is needed to implement Agriculture and Agrifood Canada's Biodiversity Strategy and to respond to the International Convention on Biodiversity. It is particularly valued as a tool for improved plant classification studies used by researchers in other institutions both in Canada and worldwide. It is also important in protecting Canada's borders and enforcing federal regulations. Many thousands of specimens that Bill collected in the northern wilderness under extreme and dangerous conditions are part of this collection and serve as vouchers for his numerous publications and books.
Bill was born in Hamilton on 2 December 1922. His father was a doctor and his mother a nurse at Hamilton General. He grew up in Hamilton and received his B.A. from McMaster University in 1946.
The Yukon Biodiversity Awareness Award plaque that Bill received included a photo of one of Yukon's rarest plants, McBride's Phacelia (Phacelia mollis) which is a Beringian endemic (confined to the unglaciated area of Alaska and Yukon).
Text slightly modified from that provided courtesy of Paul Catling, Canada Agriculture and Agri-food, Ottawa. Photograph of the award plaque courtesy Stephen Daryshire, Canada Agricuture and Agri-food, Ottawa.
